Two Gram-positive, motile cocci, strains TF-9 T and TF-16, were isolated from sea water of a tidal flat in Korea. Phylogenetic analysis based on 16S rDNA sequences showed that the strains fall within the radiation of the cluster comprising Planococcus citreus and Planococcus kocurii, and this cluster joined the clade comprising Planomicrobium species and Planococcus alkanoclasticus and Planococcus psychrophilus with a high bootstrap resampling value. Strains TF-9 T and TF-16 contained MK-8, MK-7 and MK-6 as the predominant menaquinones. The major fatty acid was anteiso-C 15 : 0 . The DNA G+C contents of strains TF-9 T and TF-16 were respectively 48 and 49 mol%. The level of 16S rDNA identity between strains TF-9 T and TF-16 was 98?9 %. Strain TF-9 T and TF-16 respectively exhibited levels of 16S rDNA identity of 97?2-98?4 and 96?9-99?5 % to the type strains of Planococcus kocurii, Planococcus citreus and Planococcus antarcticus. The mean level of DNA-DNA relatedness between strains TF-9 T and TF-16 was 36?7 %. Strains TF-9 T and TF-16 respectively exhibited levels of DNA-DNA relatedness of 7?1-43?4 and 3?5-80?9 % to Planococcus citreus DSM 20549 T , Planococcus kocurii DSM 20747 T and Planococcus antarcticus DSM 14505 T . On the basis of the phenotypic, phylogenetic and genomic data, strain TF-9 T (=KCCM 41587 T =JCM 11543 T ) should be placed as a novel species of the genus Planococcus, for which the name Planococcus maritimus sp. nov. is proposed, and strain TF-16 should be classified as a member of Planococcus citreus.
The genus Planococcus was first proposed by Migula (1894) to accommodate motile cocci. However, the name Planococcus was not validly published for many years. The first species, Planococcus citreus, was proposed by Kocur et al. (1970) and the second, Planococcus kocurii, was proposed by Hao & Komagata (1985) . Two further species, Planococcus okeanokoites (Nakagawa et al., 1996) and Planococcus mcmeekinii (Junge et al., 1998) , were then added to the genus. Recently, on the basis of some differential taxonomic data, the latter two species were transferred to a new genus Planomicrobium, which was created with the newly isolated strain Planomicrobium koreense JG-07 T (Yoon et al., 2001) . Subsequently, three more Planococcus species have been described: Planococcus alkanoclasticus (Engelhardt et al., 2001) , Planococcus antarcticus and Planococcus psychrophilus (Reddy et al., 2002) . In this study, we describe two bacterial strains, TF-9 T and TF-16, isolated from sea water of a tidal flat of the Yellow Sea in Korea. The two strains were found to be phylogenetically related to the genera Planococcus and Planomicrobium. Accordingly, the aim of the present study was to determine the exact taxonomic positions of strains TF-9 T and TF-16 with a combination of phenotypic properties, phylogeny based on 16S rDNA sequence and genomic relatedness.
Strains TF-9 T and TF-16 were isolated by the dilution Abbreviation: ITS, internally transcribed spacer.
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The GenBank accession numbers for the 16S rDNA sequences of strains TF-9 T and TF-16 are respectively AF500007 and AF500008 and for the 16S-23S rDNA ITS sequences of strains TF-9 T and TF-16 they are AF500009 and AF500010.
Detailed results of DNA-DNA relatedness experiments are available as supplementary material in IJSEM Online.
plating technique on marine agar 2216 (MA) (Difco) at 30 u C. Planococcus citreus DSM 20549 T , Planococcus kocurii DSM 20747 T and Planococcus antarcticus DSM 14505 T were used as reference strains for some analyses. Cell biomass of strains TF-9 T and TF-16 for menaquinone and cell-wall analyses and for DNA extraction was obtained from marine broth 2216 (MB) (Difco) cultures at 30 u C. Cell biomass for polar lipid analysis was produced in a liquid medium (IFO medium no. 326) that contained (l 21 ) 10 g peptone, 2 g yeast extract, 1 g MgSO 4 .7H 2 O and 30 g NaCl. For fatty acid methyl ester (FAME) analysis, cell mass of strains TF-9 T and TF-16 was obtained from agar plates after 2 days cultivation at 30 u C on MA.
Flagellation was examined with transmission electron microscopy using cells from an exponentially growing culture as described previously (Yoon et al., 2001) . Gram reaction was determined using the bioMérieux Gram Stain kit according to the manufacturer's instructions. Catalase and oxidase activities were determined as described by Cowan & Steel (1965) after cultivation for 3 days. Hydrolysis of casein, starch and Tween 80 and production of urease was determined as described by Cowan & Steel (1965) . Hydrolysis of aesculin and nitrate reduction were determined as described previously (Lanyi, 1987) . Hydrolysis of hypoxanthine, tyrosine and xanthine was performed on MA plates with concentration of substrates described previously (Cowan & Steel, 1965) . Hydrolysis of gelatin was studied as by Cowan & Steel (1965) with the modification that artificial sea water was used. The artificial sea water contained (l 21 distilled water) 23?6 g NaCl, 0?64 g KCl, 4?53 g MgCl 2 .6H 2 O, 5?94 g MgSO 4 .7H 2 O and 1?3 g CaCl 2 .2H 2 O (Levring, 1946) . Acid production from carbohydrates was determined as described by Leifson (1963) . Other characteristics were investigated as described by Yoon et al. (2003) .
Preparation of cell walls and determination of peptidoglycan structure were carried out by the methods described by Schleifer & Kandler (1972) , with the modification that TLC on cellulose sheets was used instead of paper chromatography. Menaquinones were analysed as described previously (Komagata & Suzuki, 1987) using reversedphase HPLC. For quantitative analysis of cellular fatty acid compositions, a loop of cell mass was harvested and FAMEs were prepared and identified following the instructions of the Microbial Identification System (MIDI). Polar lipids were extracted using the procedures described by Minnikin et al. (1984) and identified by two-dimensional TLC followed by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . Chromosomal DNA was isolated and purified according to the method described previously (Yoon et al., 1996) , with the exception that ribonuclease T1 was used together with ribonuclease A. The G+C content was determined by the method of Tamaoka & Komagata (1984) . DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC.
16S rDNA was amplified by PCR using two universal primers as described previously (Yoon et al., 1998) . Sequencing of the amplified 16S rDNA and phylogenetic analysis were performed as described by Yoon et al. (2003) . Sequencing of the 16S-23S rDNA internally transcribed spacer (ITS) was performed as described previously (Yoon et al., 1997) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. Of the values obtained, the highest and lowest values in each sample were excluded and the mean of the remaining three values was used as the DNA relatedness value.
Morphological, physiological and biochemical characteristics are given in Table 1 or the species description. The cell wall of strains TF-9 T and TF-16 contained the amino acids lysine, glutamic acid and alanine. Accordingly, the peptidoglycan type of strains TF-9 T and TF-16 was A4a, based on L-Lys-D-Glu, as described by Schleifer & Kandler (1972) . The menaquinones detected in strains TF-9 T and TF-16 were MK-8 (54 and 54 %, respectively), MK-7 (28 and 25 %) and MK-6 (18 and 21 %). Strains TF-9 T and TF-16 contained anteiso-C 15 : 0 as the major fatty acid and significant amounts of iso-C 16 : 0 and iso-C 14 : 0 ( Table 2) . The cellular phospholipids found in strains TF-9 T and TF-16 were phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol. The genomic DNA G+C contents of strains TF-9 T and TF-16 were respectively 48 and 49 mol%.
The 16S rDNA sequences of strains TF-9 T and TF-16 determined in this study respectively comprised 1507 and 1506 nucleotides, representing 96 % of the Escherichia coli 16S rRNA sequence. Phylogenetic analyses based on three tree-making algorithms showed that strains TF-9 T and TF-16 fall within the evolutionary radiation enclosed by the genus Planococcus (a neighbour-joining tree is shown in Fig. 1 ). The level of 16S rDNA identity between strains TF-9 T and TF-16 was 98?9 %. Strains TF-9 T and TF-16 respectively exhibited levels of 16S rDNA identity of 97?2-98?4 and 96?9-99?5 % to the type strains of Planococcus citreus, Planococcus kocurii and Planococcus antarcticus. The genus Planococcus has recently been dissected into two genera, Planococcus and Planomicrobium, on the basis of menaquinone profiles and phylogenetic data as well as cellular morphology (Yoon et al., 2001) . This classification indicates that cellular morphology may be important for determining the taxonomic status of organisms that are phylogenetically related to the genera Planococcus and Planomicrobium, although cells of Planomicrobium mcmeekinii are cocci or short rods in old cultures. Since the proposal of Yoon et al. (2001) , the additional Planococcus species Planococcus alkanoclasticus, Planococcus antarcticus and Planococcus psychrophilus have been described (Engelhardt et al., 2001; Reddy et al., 2002) . However, cells of Planococcus alkanoclasticus and Planococcus psychrophilus are rods, unlike other Planococcus species (Engelhardt et al., 2001; Reddy et al., 2002) . Moreover, with the recent description of the genus Planomicrobium, it is apparent that Planococcus alkanoclasticus and Planococcus psychrophilus fall within the evolutionary radiation comprising Planomicrobium species, not Planococcus species (Engelhardt et al., 2001) (Fig. 1) . This cluster joins the clade comprising Planococcus species with a high bootstrap resampling value (Engelhardt et al., 2001) (Fig. 1) . Accordingly, it is very likely that Planococcus alkanoclasticus and Planococcus psychrophilus can be considered as members of the genus Planomicrobium.
Strains TF-9 T and TF-16 fall within the radiation of the cluster comprising Planococcus citreus, Planococcus kocurii and Planococcus antarcticus. This cluster was differentiated from the phylogenetic clade comprising Planomicrobium Table 1 . Differential phenotypic properties of strains TF-9 T and TF-16 and Planococcus species Strain/species: 1, strain TF-9 T ; 2, strain TF-16; 3, Planococcus citreus (data from Hao & Komagata, 1985) ; 4, Planococcus kocurii (Hao & Komagata, 1985) ; 5, Planococcus antarcticus (Reddy et al., 2002) . +, Positive; 2, negative; V, variable; ND, not determined. All strains or species are cocci and are positive for Gram stain, motility, catalase and growth in the absence of NaCl. All strains or species are negative for spore formation, oxidase, urease, nitrate reduction, hydrolysis of aesculin and starch and acid production from D-cellobiose and lactose. (Fig. 1) . Cells of strains TF-9 T and TF-16 were observed to be cocci in all growth phases, as shown for Planococcus citreus, Planococcus kocurii and Planococcus antarcticus. The cellular fatty acid patterns of strains TF-9 T and TF-16 are similar to those of members of the genus Planococcus (Table 2) . Strains TF-9 T and TF-16 have an identical cell-wall peptidoglycan type (L-Lys-D-Glu) to Planococcus species, whereas Planomicrobium species, except Planomicrobium koreense, have cell-wall peptidoglycan based on L-Lys-D-Asp (Yoon et al., 2001) . Strains TF-9 T and TF-16 were found to have menaquinone profiles that differed slightly from those of Planococcus species (Yoon et al., 2001) . The two strains are characterized by the predominance of MK-8, followed by MK-7 and MK-6, whereas Planococcus species have similar amounts of MK-7 and MK-8 (Hao & Komagata, 1985) . The menaquinone profile of strains TF-9 T and TF-16 is more similar to that of Planomicrobium koreense than those of Planococcus species (Yoon et al., 2001) . Menaquinones may not be a key marker for differentiating the genera Planococcus and Planomicrobium. These data indicate that there is heterogeneity or cross-over in the properties of the genera Planococcus and Planomicrobium, e.g. the cellwall peptidoglycan type in Planomicrobium koreense and the menaquinone pattern in strains TF-9 T and TF-16. Accordingly, the primary evidence for differentiating the two genera appears to be morphology and phylogenetic analysis based on 16S rDNA sequences.
Strains TF-9 T and TF-16 are similar in most morphological and physiological characteristics except some properties such as acid production from carbohydrates and temperature for growth (Table 1 ). There are 16 nucleotide differences (1?1 % difference) in the 16S rDNA sequences of strains TF-9 T and TF-16 (Fig. 1) . The DNA relatedness between the two strains is less than 70 %, indicating a level of DNA relatedness appropriate for defining a species in current bacterial systematics (Wayne et al., 1987) . Accordingly, strains TF-9 T and TF-16 are considered as members of different species of the genus Planococcus. Cells are cocci, 1?0-1?4 mm in diameter on MA. Motile by means of a single polar flagellum. Strictly aerobic. Colonies are smooth, glistening, low-convex, circular and yellow to orange in colour and 2?0-3?0 mm in diameter after 3 days cultivation at 30 u C on MA. Growth occurs at 4 and 41 u C but not at above 42 uC. Optimal growth temperature is 30 uC. Optimal pH for growth is 6?0-8?0. Growth occurs weakly at pH 5?0 but not at 4?5. Grows in the presence of 0-17 % (w/v) NaCl. Optimal growth occurs in the presence of 2 % (w/v) NaCl. Casein is hydrolysed. Hypoxanthine, Tween 80, tyrosine and xanthine are not hydrolysed. Acid is produced from D-fructose and D-ribose but not from adonitol, L-arabinose, D-galactose, maltose, D-mannose, D-melezitose, myo-inositol, D-raffinose, L-rhamnose, D-sorbitol, stachyose, sucrose, D-trehalose or D-xylose. The DNA G+C content of the type strain is 48 mol%. Other characteristics are given in Table 1 .
The type strain, strain TF-9 T (=KCCM 41587 T =JCM 11543 T ), was isolated from sea water of a tidal flat of the Yellow Sea in Korea. 
